I. Introduction
Researchers developed exponentially increasing/decreasing growth in demand for any commodity. This phenomenon is not realistic for any item. Also the rate of linear-time varying demand has some limitations, i.e., uniform change in demand rate per unit time. This is not quite frequent in any case of items/commodity in business. In general for realistic situation, addressing demand rate in quadratic demand pattern (Khanra and Chaudhuri, 2003) is quite worthy than exponential demand rate or linear demand rate. Hariga (1995) studied an EOQ model with time-varying demand with shortages for deteriorating items. Chakraborti and Choudhuri (1996) proposed an EOQ model in linear trend in demand with shortages in all cycles for deteriorating products. Giri and Chaudhuri (1997) presented an EOQ model for deteriorating items of time varying demand and costs. Shortages are considered in the demand rate. Goyal and Giri (2001) studied survey of recent trend in deteriorating inventory models considering various types of demand rate. Mondal et. al (2003) developed price dependent demand rate of an inventory model for ameliorating items. Ajanta Roy (2008) proposed an inventory model with and without shortages of price dependent demand for deteriorating items incorporating time varying holding cost. Mishra and Singh (2010) studied an inventory model with partial backlogging of time dependent demand rate for deteriorating items. Sushil Kumar and U.S. Rajput (2013) studied an inflationary inventory model with constant demand considering Weibull rate of deterioration and partial backlogging under permissible delay in payments. R. Amutha and Dr.E. Chandrasekaran proposed an inventory model for constant demand with shortages under permissible delay in payments. In this model they incorporated deterioration rate with respect to time. Venkateswarlu and Mohan (2013a) studied an EOQ model for price dependent quadratic demand with time varying deterioration under salvage value for deteriorating items. Venkateswarlu and Mohan (2013b) studied an EOQ model with Weibull deterioration (2-Parameter), time dependent quadratic demand and salvage value for deteriorating items. Mohan and Venkateswarlu (2013a) studied an EOQ models with holding cost as function of time and salvage value. Mohan and Venkateswarlu (2013b) proposed an inventory model for, quadratic demand as a function of time with salvage value for deteriorating products considering deterioration rate is time dependent. Recently, Mohan and Venkateswarlu (2013c) proposed an EOQ model with Quadratic Demand, considering Holding Cost as function of time with Salvage value.
In this paper, inventory models have been developed using variable holding cost when the demand rate is a quadratic function of time with time-dependent deterioration. Shortages are not allowed and the time horizon is infinite. The optimal total cost (TC) is obtained by considering the salvage value for deteriorated items. Numerical example and sensitivity analysis is also carried out.
II. Assumptions And Notations
The following assumptions and notations are used to develop in this mathematical model:
The rate of demand D(t) at time t is assumed to be D(t) = a + bt + ct 2 
Replenishment rate is infinite. A is the order cost per unit order.
(vi) I(t) is the inventory level at time t. (vii)
Lead time is zero.
(viii) Q 1 ,order quantity in one cycle (ix)
The salvage value γC, 0 ≤ γ < 1 is associated with deteriorated units during a cycle time.
III. Mathematical And Solution Of The Model
The differential equation which governs the inventory level at time t is given by
with the initial condition Q(0) = Q 1 and Q(T) = 0. Equation (1) 
IV. Inventory Models Without Shortages
The following costs are taken for consideration to calculate total cost of the system:
Carrying cost/holding cost per cycle = Using MATHCAD the optimal value of T and the total cost (TC) is obtained from equation (7) The following numerical example is taken to verify the sufficient condition i.e., Model-II: (a > 0, b > 0 and c < 0) Model-III: (a > 0, b < 0 and c > 0) Model-IV: (a > 0, b < 0 and c < 0) Considering Model II and Model IV of these models the conditions of optimality is being satisfied. Hence we take Model II and Model IV for further discussions. The total cost (TC) of these two models is reduced when comparing with linear demand models and quadratic time dependent demand models. In comparison with linear models the lot size and re-order time are more .Thus we conclude that the re-orders become not so frequent and economic lot size will be higher and in both case (i.e., retarded growth and accelerated decline models.)
Sensitivity Analysis
We will analyze the cycle time (T), total cost (TC) and EOQ (Q) by changing the values of the parameters a, b, c, C, A , θ and altogether from 20% to 50% and -20% to -50% of model-II and model-IV. The observations are as follows from table 5: (i) TC and Q both decreases (increases) while T increases (decreases) with the decrease (increase) in the parameter values of 'a'. (ii) T and Q increase (decrease) when TC decreases (increases) with the decrease (increase) in the parameter values of 'b' (iii) T and Q decrease (increase) where as TC increases (decreases) with the decrease (increase) in the parameter 'c', In the above three cases the sensitivity is very marginal. (iv) TC decrease (increases) while T and Q increases (decreases) when the parameter 'C' decrease (increase).
The sensitivity is substantial in this case. Decrease (increase) in the values of 'A'. In this case the sensitivity rate considered to be high. (vi) Decrease (increase) in the parameter θ, TC decreases (increases) and T and Q increase (decrease). In this case sensitivity is very negligible. It is observed from table-6, the values of total cost (TC), cycle time T, and EOQ (Q) in accelerated decline model also noticed similar changes as earlier retarded growth model when all the parameters are decreased or increased. It is also observed that the unit cost C of the commodity towards total cost (TC) is highly sensitive. Finally the study of sensitivity analysis of both models exhibit similar behavior when the changes made in the parameter values of a, c, A, C and θ except for the parameter b. 
V. Inventory Models With Salvage
The number of deteriorated units (NDU) during this cycle time is
Total Cost (TC) = Inventory Holding cost+ Ordering cost + Cost due to deterioration -Salvage value Model -II: (a > 0, b < 0 and c > 0) Model -III: (a > 0, b > 0 and c < 0) Model -IV: (a > 0, b < 0 and c < 0) Model-III and Model-IV from above tables 7-10 it is clear they behave alike. Also it is observed that the changes are very small in both cases. Hence the sensitivity of model-IV is taken for consideration in the following sensitivity Analysis: 
VII. Conclusions
The deterministic inventory models are studied for total cost(TC),cycle time T and economic purchase quantity(Q) for time dependent deterioration rate, time dependent holding cost and time dependent quadratic demand when shortages are not allowed. Here the salvage value is associated to number of deteriorated units during cycle time.
VIII. Scope For Further Research:
This study can consider further research using price dependent demand, Weibull rate of deterioration, constant deterioration, and linear demand rate and permissible delay in payments.
